Acid Mine Drainage is a water pollution type characterized by several topics such as high acidity, sulfate and heavy metal concentrations. One of the chemical characteristics is the absence of correlation between pH and conductivity, as could be expected. This last parameter is well correlated with other variables such as sulfate concentration and can be used as a field assessment. The absence of pH/conductivity correlation is largely discussed by several authors. In this work, the use of fuzzy logic algorithms in a large temporal database (over 20,000 records) has allowed us to study the "hidden" relation between them. This work finds this correlation, with some conditions such as the range of pH where it happens. Maybe the study of the usual range of pH values in previous studies has disturbed the correlation because of other chemical processes.
INTRODUCTION
Acid Rock Drainage (ARD) is a natural process whereby sulfuric acid is produced when sulfides in rocks are exposed to air and water. Acid Mine Drainage (AMD) is essentially the same process, greatly magnified. When large quantities of rock containing sulfide minerals are excavated from an open pit or opened up in an underground mine, they react with water and oxygen to create sulfuric acid. When the water reaches a certain level of acidity, a naturally occurring type of bacteria called Thiobacillus ferroxidans may kick in, accelerating the oxidation and acidification processes, leaching even more trace metals from the wastes (EMCBC 1997) .
The problems associated with Acid Mine Drainage are contaminated drinking water, disrupted growth and reproduction of aquatic plants and animals, and corroding effects of acid on parts of infrastructure such as bridges. It is not only an ecological concern for the states but an economic concern as well (USEPA 2006) . Acid generation can last for decades, centuries or longer, and its impacts can travel many miles downstream (EMCBC 1998) .
Both sulfate and conductivity are useful indicators of acid mine drainage contamination. Unlike pH, they are both extremely sensitive to AMD even where large dilutions have occurred. The advantage of using sulfate to trace AMD is that conductivity is especially sensitive to sulfate ions.
Therefore, as sulfate analysis is difficult in the field, conductivity can be used to predict sulfate concentration in both AMD and contaminated surface waters using regression analysis. The most accurate predictions are achieved by using equations given for specific conductivity ranges or AMD sources. There is also potential in conductivity to be used to predict approximate concentrations of key metals when the water pH is within their respective solubility ranges (Gray 1996) .
Supported by this work (Gray 1996) , Heikkinen et al. (2002) argued that the pH of AMD contaminated water has only weak negative correlation with heavy metals. with which they obtain a data mass of over 21,000 records, prove that in this case, despite being the same AMD contaminated stream, there is a high negative correlation between pH and conductivity. This change is explained by the water sampling, in the first case, taking place at time intervals longer than the rainfall/pH/conductivity response.
In this paper we intend to go further and, by applying fuzzy logic and data mining techniques to the data obtained from the multiparameter probe, to obtain a simulation that allows the creation of a qualitative model of behaviour describing the relationships between pH and conductivity in an AMD contaminated channel.
LOCATION AND DESCRIPTION OF THE STUDY AREA
The fluvial network affected by AMD processes in the Iberian Pyrite Belt is a unique study framework for a better knowledge of the phenomenon. Since this network is affected by more than 100 abandoned sulfide mines, this gives rise to extreme environments where water keeps a pH around 2 and sulfate concentrations are higher than 20 g/l.
This problem has been largely described by different authors (Borrego 1992; Elbaz-Poulichet et al. 1999 ; Sá inz 1999; Davis et al. 2000; Grande et al. 2000 Grande et al. , 2003a Grande et al. ,b, 2005a Grande et al. ,b, 2009 Leblanc et al. 2000; Borrego et al. 2002; Sá inz et al. 2002 Sá inz et al. , 2003a Sá inz et al. ,b, 2004 Ferná ndez-Remolar et al. 2003 Water pollution from mining, which arrived in the Cobica watercourse coming from the Chorrito stream, is produced by mine underground water, waste dump leachate and general washout of all pyrite waste dispersed through the numerous mining operations (Grande et al. 2005a ).
The channel regime in this environment is directly associated with rainfall in the presence of impermeable outcropping rocks in the basin, which gives it practically torrential characteristics, with large floods in winter and almost no inflow during low water (Grande et al. 2003b) . 6. An algorithm automatically provides the interpretation of the fuzzy graphic rules in natural language. 
MATERIALS AND METHODS

RESULTS AND DISCUSSION
In order to model the behaviour of conductivity versus pH, 21,408 records were analysed by applying the PreFurGe tool (Aroba 2003) . This tool allowed the creation of A more detailed analysis of Figure 7 will enable us to verify that, although rules R1 and R6 have a clear correlation, this is not the case for rules R2 and R3, where a large dispersion of conductivity values can be seen. As a result, to conduct a more thorough analysis of this stretch of in rule R7. Also, an evident qualitative change can be observed between rules R1 and R2. In the former (R1), the centre of gravity of the 'cluster' is found on average to maximum conductivities, and in the latter (R2), the centre of gravity is on average to low conductivities. As a result, to analyse in more detail this change in behaviour, we refiltered the database to analyse the data involving rules R1 and R2 in Figure 8 . More specifically, we analysed the measurements corresponding to pH values between 1.79 and 2.47, which gave us the analysis of 2,787 records (13% of the total data), which resulted in Figure 9 . This last Figure ( This can be explained because practically all metals within this pH range of values are in dissolution and conductivity is closely linked with sulfate content, as stated by Grande et al. (2005a,b) . These authors refer to the work by Singh & Rawat (1985) and argue that metal precipitation as hydroxides takes place at higher pH, especially in the case of Fe, which has the highest concentrations in these waters and, as a result, its dissolution or precipitation affects sulfate content and, therefore, conductivity more directly.
CONCLUSIONS
By using the PreFurGe tool, it could be checked that conductivity and pH are inversely related in an AMD contaminated medium (as pH increases, conductivity gradually decreases), as already reported by Grande et al. On the other hand, by using this technical tool based on fuzzy logic and data mining in the pure investigation, we could also determine that within the pH interval between 1.79 and 2.70 this correlation is missing, with conductivity covering a much wider range of values. It was determined in more detail (see Figure 9 ) that the change in conductivity behaviour in relation to pH occurs within pH values from 1.79-2.47.
